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Summary





We propose a technique to reduce the probability of rejecting a CPCH access request due to unavailable channel.  It is based on assigning a choice of two channels per preamble signature, and identifying the selected channel by modulating the conflict resolution reply,





Motivation





In the current proposal for the Common Packet Channel (CPCH), presented by GBT, signatures  are rigidly associated with common packet channels. (CPCH)  Each UE, intending to send a random access request, selects a signature based on the availability of a channel. Availability information may be obtained by the UE by monitoring the AICH for ACK signals sent to all UE’s.  There have been concerns raised about the practicality of incorporating this function into the UE.





If the UE does not monitor activity, then there is a nontrivial probability that it will select a  signature whose assigned channel is occupied.





The Proposal





We suggest giving each preamble signature one of two opportunities for a channel, and we also suggest using the sign of the contention resolution signal, sent by the base station, to indicate which of the two the UE should use.  In this concept, the UE will have stored, for each applicable signature, the two assigned channels.





We have identified at least the following two ways to map channels to signatures. For example, assume that 8 signatures are assigned to the pool for CPCH service. Then some possible mappings are:


Assign 16 channels to CPCH and map 2 to each signature. 


Assign 8 channels only, but map a pair of channels to a pair of signatures.





Using the above guidelines, a modified access procedure may be described as follows: 


The UE may monitor the AICH to establish channel availability, except where impractical.


The UE sends a preamble.


The base station, upon receiving a preamble, checks if either of the two channels mapped to it is free.


If none is free, the base station returns a NAK.


If one is free, the base station sends the ACK.


Then the UE sends its conflict resolution signal. 


Assuming success, the Base Station sends the conflict resolution reply, and this reply is modulated to provide the bit that identifies the selected channel.


Both UE and base station commence using the identified channel.





Collision probabilities for mappings 1, 2 and for a rigid assignment are depicted below as a function of demand. 





The assumptions of this simulation are:


8 signatures.


8 physical CPCH receivers. 


Demand simulated through the following model: Message length drawn from a population of mean length 4.7 frames, exponentially distributed, with a cutoff of 8. Variable access rate in units of attempts per frame. Demand is access rate time message length. 


In case 1, there are two channels per signature, but only 8 physical receivers. 


In case 2, there are two channels for each pair of signatures. 


The rigid assignment case is brought for reference as case 3.
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